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i. ‘This report is for the purpose oi spdating in-
foruation formulsted asince the release of relerence AeRo-
randus and should be read in conjunction with i%.

=, ‘fgo coliscident but probably separste probless
appaeary to be eserging. Qurreat informantion bmsed wpen the
the ismediste phenomens surroundisg these probleams indi~-
cates that they sre likely separatsly iaduced but jolntly
contributory toward the overall sirexait functional
characteristics noted ia the Mach 2.0 to 2.3 flight regime,
Hoet flight test data based upon the twelve iliights wnce
to date in the Hach 2.0 to %.5 regimse roveals (1) an
extracriinary engine rotor speed decrease aad {2) an
axtracrdinary airerait roughness or vibration coupled
with markedly damaged aircraft ejector trailing edge flaps.

i. Tho vecrosss in engine rotor speed a :
to be induced by soms undefined oharacteristic ian-
asreat in the installation or mating of the angine
to the sirframe. Full scale high Hach and altitude
engine tosting in the Pratt & Whiltsey altitude faciliity
in Florida has been unable to dyplicate this spead
daeresse epcoustered in Flight. COn the other hand, at
least eight differeat engines imstalled in tvo AL £~
jerent sircraft bave demonstrated siailar rotor speed
decreases curing similar flight conditioes. Comparison
of engine fiight test data with ongine altitucde Inscility
sate points toward s difiereat contrel schedule regquire-
ssnt for the same rotor speed between the two instalia-
tions. Thie says that with the same control schedule
a cifferent rotor speed will result between the two
iustallations, The conclusion draws (ros: tais indd-
cates the altitude facility is not represeatative oi
the airerstt installation.
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in tho Hack 2.0 to 7.5 regime with engines in niter~
burning, the sagine nozzle position {nozzle ares)
governs aagiase rotor spead. LI rotor speec tends to
cacrease, the main Iuel control senses this tendency
apd rescheculss the nozzle to & wider open position,
nllowing rotor speed to retaim the counstaut level
axisting prior to the teadency to decreasa. ~Flight

data indicates that the engine noxzle hes Decons aly-~
tlow ssturatedc (maximus arom wide eopea) bheforas it
should. Further coutrol, thersfors, of rotor speed

is nonezistent. ¥Phen mdditiomsl retor speed perturba-
tions oeeur, such as ongine bleed bypass openisg which
increases turbine backpreasure ’nd nozzle airflow, the
sorele wants to opoes iurther to relieve this backpressure
and, therelfore, maintain rotor spesd, but caRannt 4o B0,
Kotor apeed, therelors, must decreass. Bxplanations

oi this extracrdinary rotor speed dscraase as 4 function
vl pressture sozkle saturation center around two Srems:

(1} Since the engine main Iuel contrel
governs worzls pusition and therefore Yotox sppees,
it must be sramined coxtaialy as a factor iz the
cnain of events and slsc &s & poutential cause of
the troublae.

ii the eoatrol, which cepends upon eaginé Jurnelr
grossure, aircraft islast pressure, and aircrsit
iniet teapersture siguais [or proper scheduling

ot feel ilow, nozzle position, and rotor speed,
senses any one of the above signsls incorrestly or
ti these signaie are falss in that they misrepre-
asnt the real comdition of the total mass airflow,
improper scheduling <8z reault. Fiight and ground
test sxperience to date iadicities that the signals
#re being senmec correctly by the econtrol but does
not incicate theat the signals themselves a&re or are
not represestative oi tbe totAl mass girilow in
£iight. F1ight instrumentation is being iuncorpornted
tc axaaine the validity of these sigaals.

This seme instruseatation will provide & basis for
axamining the cootrol itself as a potential cause
ol the trouble. In this srea & basic incoapatiblility
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betwesn design rotor speed schedule, nozele position
schedule, and installed asss airflow could be the
trouble.

(X} The airframs inlat in sddition to pro-
viciag properly stable airflow to the engine, alsc
dictates the cavironment within which the eaging
arin fusl control sensory sigamls origimste. In-
let recovery, <efinmed as the total air preossure
availablie at the engine face relative to free
#trean ram Air prossure, as established by prouper
epike and bypass door position will affect the
condition nud smount of airflow svailakls to ths
#ngine but will probably not affect the walidity
oi the senkory Signals to the engine main fuel
cogtrel.

Inlet airrlov uistertion charscterized by local

low snd Bigh pressure arcas at the engine face can
affect tiho validity of the sensory sigsils to the
snglae siin fuel contral. Im fact, distortion ye-
sriting in an enrepresentative low pressure at the
mgin fuel control burner pressure sSignal probe,
could trigger an esgine resaction ideatical to that
beliny sxperioncod. The very mesger inlet flight
instrusentation bheretofore in use indicated as

auech 88 15% pressure distortion at the angins face
o5 at least one Ilight. Lockheed design data in-
<icatesr sise that as much as 15% pressure distortion
&t the engine face can exist in the sMach 2.0 to 2.5
regime at 30 aireraft sangle of attack., iInstrumsenta-
tion conmisting oif 40 prossure readings at the
#ngine face to aceurately define this distortion

ig Yiight is being provided.

@ Examination of the airframe ejsctor siter
ilight on those alreraft powsred by the J-58 engines
1evedls considerable physical flap dmmage in addition
to alztinct overheating. That all of the poted sir-
grait roughuness during flight in the Mach 2.0 to 2.5
yaginme can e attributed to ajectoer flap vibration is
Guestionable. That the flaps are vibrating excessively
anc overhsating is not questionable. Under proper opors-
tion, seconcary airflow drawn by the ejector from the
airirase inlet &n¢ through the nacells provides ths
sucuth transition ifroa convergent to divergent flew for
thae engloe exhaust plume inside the ejecter in addition
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1o providiag a cocling air cushion batween ithe ejector
ilaps and the engine cxbaust pluss. The overheating

of the flaps indicates that this segondary airilow is
either nonoxisteat or defigient. ¥ithout this seconi-

i&yxm~ en the flaps eatablishing a lmlﬁ nhea&». withk
attendant violent turbulence resulting in fiap vibra-
tion and ezcessive drag. Some flight experience bas

ugh the doors which means more captured
airileow available %o hugment the ejector secondaxry
kirflow reguirement.

4 factor teunding to Rggravate the above eonditien uRy
be the geometry change stteadant with the 30Kk nfter-
burner. This zfterburmer incerporates an eleven square

Infermation to dute does mot lead to a definite con-
section between this ejector phinonsnon and the extra-
ordinary reduction in sagine rotor apeod.

Flight iasstrumentation is betng provided to examine
ajecter flap operation sanc¢ secondary airfiow. Pratt
and ¥eitney is now rebuilding model hardware repragontn-
tive of tho currsnt ejector and engine noxzlie voafigura-
tion for wiedtunnel tonting.

3. In suwmsary, it would appoar that s muchk better but
st11l incomplote definitien of the problew exists sow than
existed two weoks ago. Action underway te iasprove this
definition includes the follewing, some of which has &iready
besn cited in the sbhove Zrs H

&. Coutinue the flight test effort to optinize
inlet spike and bypesas door scheduling.
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b. Frovide an increasne Ivom I to 40 pressure
reacings at the eugine Iace to better oxaming inlet
recovery and inlet distortion,

¢. Provide sors accurate asd consistent flight
isstrumentation tv sxamine Inlet temperature, inlat
pressars, burner prossure, and fuel tlow as involved
in the engine =ain fusl contyol for the deiinition of
retur speed reductios.

i,  #rovide instrumentation to examine ojevtor
iiapy operaticn and secondary airilow,

2. Continue the altitude testing of twe devslop~
aent eagines in Florida. As thoe newly inntrumentes
£light <date becomcs svailable, it will ke intograted
with the progren in an affort to duplicate flight
concitions. -

i. Pursue iatest sagine noazzlelejector comfiguration
medel testing at the Hartford wimdtunwsl.

i« Continue engins main fuel control bench test-
ing partienlarly in the ares of rapid transients from
very coald to hot envircamentsal temperaturss.
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